Abstract Dysplasia epiphysealis hemimelica is a rare developmental disorder with unknown etiology affecting epiphysis in childhood. The lesion is an osteochondroma arising from the epiphysis and increasing in size until skeletal maturity is reached. Surgical treatment is mandatory when symptoms such as pain, joint impingement or deformation are present, and yields good results when the mass is juxtaarticular or extraarticular. In those cases where articular symptoms are not present and only mass evolution is observed, surgical treatment is not recommended before skeletal maturity has been reached. A case of DEH located in the talus and successfully treated with surgery is presented.
Introduction
Dysplasia epiphysealis hemimelica (DEH), or Trevor's disease, is a rare developmental disorder affecting epiphysis in childhood. The lesion is an osteochondroma arising from the epiphysis and is typically hemimelic [3] .
The term ''hemimelica'' was coined by Fairbank in 1956 [5] ; it derives from two Greek words: ''hemi,'' meaning ''half,'' and ''melos,'' meaning ''limb.'' Fairbank defined DEH as a developmental disorder which is confined to the medial or lateral half of an epiphysis of a single limb.
The first report of the disorder was written by Mouchet and Belot in 1926 [10] , but it was first reviewed by Trevor in 1950 [14] and later by Fairbank in 1956 [5] .
Case report
An eight-year-old male patient presented for examination one year ago with pain and swelling on the medial aspect of the right foot. The swelling had developed since infancy and had gradually increased in size, especially during the year prior to examination. Initially the swelling was painless, but in the year prior to examination it became painful and was aggravated by the use of footwear; there was impingement between the swollen area and the upper side of the footwear. This impingement caused skin inflammation. Additional trauma on this side (ipsilateral) caused more symptoms. No other swelling was found.
During the examination, the size of the swelling measured at the medial foot was 4.5 9 2.5 cm. The patient had associated bilateral flatfoot. The motility of the ankle was reduced as follows: medial and lateral rotation 25°-0°-15°; flexion-extension and abduction-adduction were normal. There was no wasting or limb length discrepancy.
At first differential diagnosis was performed between calcified hematoma, os tibialis externum and osteochondroma in DEH. X-ray and MRI exams were performed. Xray (Fig. 1) described the presence of an oval bone tumor measuring 2.4 9 1.3 cm, with an irregular and thickened structure. No joint deformity or articular surface alterations were described. MRI ( Fig. 2 ) described an oval bone tumor (measuring 2.5 9 1.2 cm) with anterior and medial peduncle in talus. No joint deformity or articular surface alterations were described.
Surgical treatment was performed because the patient presented pain and impingement with footwear. The tumor ( Fig. 3 ) was located on the medial side of the talus, was juxtaarticular, and was ''localized'' according to the classification of Azouz et al. [2] , measuring 2.9 9 1.9 cm. A large peduncle was present on the medial surface of the talus. The tumor had developed in front of the medial surface of the talus and under it.
Histological exam revealed a benign osteochondroma (Fig. 4) . A follow-up examination was performed a year later, and revealed the absence of pain, footwear problems or any other symptoms, as well as a normal motility of the ankle.
The patient's parents provided consent for the publication of the above case report.
Discussion
The natural history of DEH is a continuous increase in the size of the lesion until skeletal maturity. The frequency of DEH is 1:1,000,000. Approximately 250 cases of DEH have been documented in the medical literature since 1957. It is probable that a large number of cases have not been properly diagnosed or have simply been diagnosed as osteochondromas [7, 8, 12] . The age of diagnosis is 2-14; it is rare in adult patients [6] . It is most commonly found in males, with a male-to-female ratio of 3:1 [9] .
Based on frequency, DEH occurs most commonly around the knee (both femur and tibia), the talus, and the tarsal navicular and first cuneiform joints. Rare cases have been documented in areas such as the pelvis, patella, calcaneus, cuboid, metatarsal, and phalangeal bones [1, 11] . The medial side of the epiphysis is most commonly affected.
The etiology of DEH is unknown. Genetic transmission is not a factor. Trevor [14] formulated the hypothesis that the disease is congenital and is related to a damage during the formation of the lower limb bud in early fetal life. This would explain why a preaxial affection would produce the deformity on the medial side of the limb and a postaxial affection on the lateral side [4] .
Most cases of DEH are asymptomatic, but they can cause mechanical symptoms depending on their size and location. A painless swelling occurs on the affected joint causing reduced motility, and is sometimes associated with an articular deformity.
The classification of DEH is performed according to Azouz et al. [2] into ''localized'' (a single bone is affected), ''classical'' (more than one area in a single lower extremity is affected), and ''generalized'' types (a whole lower limb from pelvis to foot is affected). Another important classification distinguishes between extra-and intraarticular lesions; we prefer the terms ''juxtaarticular'' and ''articular'' lesions (according to Kuo et al. [9] ), because most lesions are intracapsular. We can define that extraarticular lesions only occur at extracapsular locations.
The diagnosis is performed by X-ray, CT and MRI exams. Early X-rays show a mass with single or multiple focal ossification centers arising from the affected epiphysis. At later stages, the mass of bone is enlarged and fused with the epiphysis [9] . CT has been recently replaced by MRI. CT assists in defining the anatomic relationship between the mass and its parent bone and helps when evaluating the condition of the articular cartilage and soft tissues [3] . MRI shows the extent of the mass, the joint deformity, and the status of the articular surface, especially on T2-weighted gradient-echo images [9] . Some authors recommend the use of scintigraphy in the final stages of diagnosis [13] . This exam shows a marked increase in the uptake at the location of the mass, comparable to the growth plate of the epiphysis of interest. Scintigraphy is useful because it permits the entire skeleton to be evaluated using radiation doses that are much lower than those needed for a skeletal survey [13] .
Treatment of DEH can be surgical in those patients with articular impingement or pain. In those cases where articular symptoms are absent, simply observing the evolution of the mass is the recommended approach [1, 3, 4, 9, 11] . Histology exams reveal the presence of a benign osteochondroma. Malignant transformation has not been reported [3, 9] .
One typical location for DEH is the talus. The current medical literature reports about 30 cases located in the talus, representing 12% of all cases. In such cases, the primary symptom is a painless lump of gradually increasing size. Mechanical symptoms are frequent, particularly due to articular or footwear impingement. Alterations of the range of motion of the ankle are frequent. Articular deformation is possible when the mass is intraarticular.
Dysplasia epiphysealis hemimelica is still a rare pathology, but the number of documented cases is on the rise. When examining a child with swelling in a medial or lateral location in the proximity of the joint, it is mandatory to consider the possibility of DEH, especially if there is a joint deformation with alterations in the range of motion. Diagnosis is relatively simple using X-ray and MRI exams. Histological exams confirm the diagnosis. It is possible to observe bone mass when there are no symptoms; surgical treatment is mandatory when symptoms like pain, joint impingement or deformation are present. Surgical treatment is successful when the mass is juxtaarticular or extraarticular. When the mass is intraarticular, early surgery may cause secondary osteoarthritis. Therefore, if there are no symptoms and skeletal maturity has not yet been reached, only visual examination is recommended.
